i This process is done through the reverse β-oxidation pathway and is considered as VFA upgrading when the starting electron acceptor is produced from the organic feedstock (through primary fermentation) as well as when it is externally fed to the reactor. This process is considered as ethanol upgrading when the starting electron acceptor is in situ produced through ethanol oxidation (into acetate).
ii This process is not only done through the reverse β-oxidation pathway but also through direct oxidation of ethanol (excessive ethanol oxidation; EEO)
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Materials and methods for microbial community analysis
DNA extraction
Genomic DNA was extracted from granular and suspended sludge fractions (500 µl sludge per sample) using a Fast DNA SPIN kit for soil (MP Biomedicals, Solon, OH), according to the manufacturers' protocol. Bead beating was performed using a FastPrep instrument (MP Biomedicals).
Bacterial community analysis
Samples for bacterial community analysis were labelled according to the corresponding CO 2 loading rate and sludge type (see overview in Figure 3) ; the initial bacterial community was labelled as 'IBC' (I). At high CO 2 loading rate
), granular sludge was labelled as '2.5 granular' (R1go) and suspended sludge was labelled as '2. Mock communities were also added in the analysis as previously used 1 . Extracted DNA was subjected to amplification of the V1-V2 region of the 16S rRNA gene using primers 27F-DegS 2 and an equimolar mix of reverse primers 338R-I and 338R-II 3 that were extended with 18 bp Universal Tags (Unitags). All amplification and purification steps were done as described previously 4 . All PCR reactions were done in a Thermocycler (G-storm, Essex, UK). After purification, DNA was quantified using a Nanodrop 1000 spectrophotometer (Thermo Fisher Scientific, Waltham, MA). Purified PCR products were pooled in an equimolar mix, adapter-ligated and sequenced using the MiSeq platform (GATC-Biotech, Konstanz, Germany). Analysis of the sequenced data was done using NG-Tax, an in-house pipeline 1 . Operational taxonomic units (OTUs) were assigned with the NG-Tax default settings which are extensively described by Ramiro-Garcia et al. (2016) 1 . In short, barcoded-primer and chimera filtering was done and only read pairs with perfectly matching primers and barcodes were kept. OTU picking was done using a 97% cutoff value and a OTU table was generated using a minimum relative abundance threshold of 0.1%. This resulted in 23556 reads for the IBC sample, 160591 reads for sample '2.5 granular' (R1go), 38223 reads for sample '2.5 suspended' (R1lo), 59806 reads for sample '1.0 granular'(R1g), 208183 reads for sample '1.0 S4 suspended' (R1l), 112817 reads for sample '0.0 granular' (R1gx), and 64301 reads for sample '0.0 suspended' (R1lx). The relative abundances per OTU were then calculated from the amount of reads of the OTU relative to the total amount of reads in the sample. Taxonomic assignment was done against the non-clustered, non-redundant SILVA 16S rRNA reference database 5 using the uclust algorithm 6 . Microbial composition plots were made with a workflow that is based on Quantitative Insights Into Microbial Ecology (QIIME) v1.8.0 7 . The project was deposited to the SRA archive of the European Nucleotide Archive (ENA) with the study accession number PRJEB19881
(ERP021948) (http://www.ebi.ac.uk/).
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Archaeal community analysis
For archaeal community profiling, extracted DNA was used for clone library construction. To amplify almost full-length archaeal 16S rRNA genes for cloning, the primer A109f (ACKGCTCAGTAACACGT) 8 and universal reverse primer 1492R (GYTACCTTGTTACGACTT) 9 were used. PCR amplification was done with a GoTaq polymerase kit (Promega, Madison, WI) and using a LabCycler Gradient (SensoQuest, Göttingen, Germany). The Figure S2 . Results of thermodynamic analysis: change in Gibbs free energy of propionate oxidation (process 5, Table S1 ), homoacetogenesis (eq 6, Table S1 ), excessive ethanol oxidation (EEO; eq 1a, Table S1 ), reverse β-oxidation pathway (ethanol oxidation coupled to 5x propionate elongation; eq 1b + 2a, Table S1 ) at different CO 2 loading rates under actual bioreactor conditions (pH = 6.8, T = 30°C, steady state concentrations of substrates and products). The red line indicates the thermodynamic feasible limit of -20 kJ•reaction -1 for microorganisms 10 .
S12 Figure S3 . Results of bacterial community analysis: order level composition of bacterial community at different CO 2 loading rates in granular and suspended sludge. IBC = initial bacterial community 
